Objective. To describe parent perceptions of their child's hospital discharge and assess the relationship between these perceptions and hospital readmission.
Background
It is important that hospitalized children are discharged safely and that their parents are prepared to leave the hospital with their child. Previous studies document the importance of discharge teaching, preparation and care coordination for families of hospitalized children, especially those with children with complex medical needs who have a high risk for readmission [1] [2] [3] [4] [5] [6] [7] [8] .
success of hospital discharge and the need for readmission [12] [13] [14] [15] .
To our knowledge, there is no standardized assessment of discharge care for hospitalized children. In one prior study, care transitions measure scoring, when given to parents of children undergoing solid-organ transplantation, correlated with parent discharge readiness and the ability to cope with their child's health following discharge [16] . The relationship between a parent's perception of their child's discharge readiness and the likelihood of their child experiencing an unplanned readmission has not been assessed.
The roles of inpatient and outpatient care in preventing readmissions for children are currently under investigation. Some studies suggest that pediatric readmission may be an indicator of substandard care quality, whereas others do not [17] [18] [19] . To improve our understanding of the relationship of hospital discharge care and hospital readmission, the present study was conducted to (i) describe parent perceptions of their child's hospital discharge readiness and (ii) assess the correlation between those perceptions and the likelihood of readmission.
Methods Study design, setting and patients
This is a prospective study of patients discharged from a freestanding children's hospital. The study was approved by the Children's Hospital Boston institutional review board. A 5% random sample of parents or legal guardians from a cohort of 11 910 hospitalized patients meeting the inclusion criteria who were discharged from the hospital every day from March to October 2010 were approached for study participation. The patients in the random sample had the same readmission rate, demographic, clinical and hospitalization characteristics as patients not selected for participation (data not shown) [20] .
Patients who left the hospital against medical advice, who were transferred to another acute care facility at discharge or who died during their admission were not approached for interview [21] . Patients with malignancy were not approached because of their tendency to experience readmissions for scheduled treatment. Patients with medical and surgical admissions were included. Patients speaking all languages were included with the use of translation services for non-English speaking patients. Patients age ≥18 years admitted to the children's hospital were included because many have pediatric chronic health conditions that predispose them to experience readmission [22] .
Parent perceptions of their child's hospital discharge
The items in the adult care transitions measure survey were used to measure perceptions of the pediatric hospital discharge [10, 13] . In the 6 months prior to participant enrollment, the adult care transitions measure item language was revised to permit the administration to parents of pediatric patients (Table 1) . During this time, we performed 40 in-person cognitive interviews with parents of recently discharged children to revise the language of the items, to strike items that parents consistently did not understand how to answer and to add new items with discharge care constructs that the parents felt were important to assess. Item answers were contained within a 5-point Likert-scale (1 = strongly disagree, 2 = disagree, 3 = neither agree nor disagree, 4 = agree and 5 = strongly agree).
The same interviewer (W.K.) surveyed parents by phone to capture perceptions of their child's hospital discharge. This interviewer was not involved in the care of enrolled patients. Consistent with methods of prior care transitions measure studies, we approached parents to complete the survey starting 48 h after their child's hospitals discharge with multiple daily attempts to contact the parents. We considered surveying parents while their child was still in the hospital. We decided not to use that method to avoid the possibility of biasing inpatient care delivery and readmission risk (e.g. while in the hospital, a parent may have expressed that their child was not healthy enough to be discharged in the survey and so the child remained in a hospital for a few more days and the child's readmission risk declined). The phone interview script was strictly followed to avoid coercion or leading the interviewee's responses.
Main outcome measure
The main outcome measure was unplanned readmission within 30 days. We identified and excluded readmissions for a planned surgical operation by reviewing the physician's admitting note for each readmission. Planned operations were those that were scheduled in advance for a non-emergent medical issue. Thirty-day readmissions are publically reported by CMS, endorsed by NQF and have been used in prior adult care transitions measure studies [9, [12] [13] [14] [15] .
Patient clinical and demographic characteristics
We analyzed pediatric chronic diagnoses, obtained from the patient's inpatient medical record, which may influence a patient's discharge care and readmission likelihood, using Feudtner's complex chronic condition (CCC) groupings [23, 24] . CCCs represent defined International Classification of Diseases, 9th Revision, Clinical Modification (ICD-9-CM) code groupings of pediatric respiratory, renal, gastrointestinal, metabolic, hematologic, congenital or genetic defect, malignancy, cardiovascular and neuromuscular diagnoses that (i) are expected to last longer than 12 months and (ii) involve either several different organ systems or one organ system severely enough to require specialty pediatric care and hospitalization. We also assessed the use of durable medical equipment (e.g. gastrostomy tube, oxygen) following discharge because children using it have an increased risk of readmission [24, 25] . We also assessed the patients' demographic characteristics of age, gender, race/ethnicity (Hispanic, non-Hispanic black, non-Hispanic white and other) and insurance type ( public vs. non-public). Age was analyzed continuously and in categories 3. I understood which warning signs and symptoms meant I should call one or more of my child's healthcare providers right away when we left the hospital.
3. When I left the hospital, I clearly understood the warning signs and symptoms I should watch for to monitor my health condition.
4. I had a good understanding of the things that I was responsible for in managing my child's health when we left the hospital.
4. When I left the hospital, I had a good understanding of the things I was responsible for in managing my health.
5. I understood how to manage my child's health over the weeks after going home when we left the hospital.
5. When I left the hospital, I clearly understood how to manage my health.
6. I understood who to call if I had questions or concerns about my child's health at home when we left the hospital.
7. I felt comfortable contacting my child's primary care physician for help if my child's health worsened after leaving the hospital.
8. I had the transportation I needed to take my child to health appointments scheduled for after we left the hospital.
6. When I left the hospital, I was confident that I knew what to do to manage my health.
7. When I left the hospital, I was confident I could actually do the things I needed to do to take care of my health.
8. Before I left the hospital, the staff and I agreed about clear health goals for me and how these would be reached.
9. I felt that my child was healthy enough to leave the hospital.
10. I had an easily understood written plan that described how my child's healthcare needs were going to be met when we left the hospital.
9. When I left the hospital, I had a readable and easily understood written plan that described how all of my healthcare needs were going to be met.
11. I had an easily understood written list of the appointments or tests my child needed to complete within the weeks after going home when we left the hospital. 14. I had a good understanding as to why my child had to take each of his/her medications when we left the hospital.
13. When I left the hospital, I clearly understood the purpose for taking each of my medications.
15. I had a good understanding of how often and how much of each medication my child needed to take when we left the hospital.
14. When I left the hospital, I clearly understood how to take each of my medications, including how much I should take and when.
16. I had a good understanding of the major side effects of each of my child's medications when we left the hospital. We performed 40 in-person cognitive interviews with parents of recently discharged children to revise the language of the adult Care
Transition items, to strike items that parents consistently did not understand how to answer and to add new items with discharge care constructs that the parents felt were important to assess.
that have correlated with readmission risk in prior studies [22, 23] . Parent demographic characteristics were not assessed.
Index hospitalization characteristics
We also examined the length of hospital stay and discharge disposition [discharged to home, to home with home nursing or to another healthcare facility (e.g. rehabilitation hospital, longterm care facility)] of each patient's index hospitalization.
Statistical analysis
In bivariate analyses, we used Fisher's exact tests to assess whether the care transitions measure answers differed between readmitted and non-readmitted patients. We analyzed the survey answers categorically; we compared the answer 'strongly agree' vs. the remaining answers because some hospitals might set 'strongly agree' as the optimal target for all patients.
In clinical practice, it may be difficult to use the answers to the survey items in the care transition measure as 'predictors' of a subsequent readmission. However, in a post hoc multivariate analysis, we used logistic regression to assess which survey items remained significantly associated with readmission in the setting of patient characteristics, such as a CCC, that are known to influence readmission risk. Covariates with a P value of ≤ 0.1 in bivariate analyses were entered in the models and maintained if their P value remained ≤ 0.1. P values of ≤0.05 were considered statistically significant. Stata (version 11) was used for all analyses.
Results
We approached 613 parents of discharged children. Three hundred and forty-eight (57%) of them completed the survey a median of 5 days (interquartile range 4-7 days) from the discharge of their child's prior admission. No patients who we succeeded in contacting refused the interview. There was no situation where multiple patients from the same family were surveyed. Twenty-eight children (8.1%) experienced an unplanned 30-day readmission. All parents of readmitted children were surveyed prior to their child's readmission. No child enrolled in the study experienced multiple readmissions during the study period. Twelve readmissions (42.9%) were for the exact same medical problem or for a problem within the same organ system as the index admission. Ten readmissions (35.7%) were for post-operative medical problems following an index admission for a surgical operation or procedure. Six readmissions (21.4%) were for a non-surgical problem within a different organ system than the index admission.
Patient demographic, clinical and hospitalization characteristics
The mean age of participating children was 8.5 years [standard deviation (SD) 7.5]; 69.0% were non-Hispanic white, 53.4% were male and 20.1% used public insurance. The demographic characteristics did not significantly differ between readmitted and non-readmitted children (Table 2) . Ninety-one (26.2%) of children had at ≥1 CCC and 109 (31.9%) used durable medical equipment. Children experiencing readmission had a higher percentage of durable medical equipment use (51.9 vs. 30.2%, P = 0.03) ( Table 2 ). Children experiencing readmission had a longer length of stay during their index admission than children without a readmission [mean 4.6 days (SD 6.0) vs. 2.2 days (SD 3.8), P = 0.007]. A higher percentage of children experiencing readmission were discharged to home with home nursing services (17.9 vs. 5.3%, P = 0.02) ( Table 2) .
Parent perceptions of their child's hospital discharge
In general, the vast majority of parents had favorable perceptions of their child's hospital discharge (Supplementary data, Appendix Table) . For example, 95.1% of parents felt they had all the information they needed to take of their child when they left the hospital, 97.9% understood which warning signs and symptoms meant they should call their child's healthcare providers right away and 100% had a good understanding of why their child had to take each of his/her medications.
Bivariate analysis of parent perceptions of their child's hospital discharge and readmission likelihood
Three of the survey items were significantly associated (P≤0.05) with readmission likelihood in bivariate analysis. These items are described below.
Child health at discharge. Parents of readmitted children were less likely to strongly agree with the statement, 'I felt that my child was healthy enough to leave the hospital' (32.1 vs. 61.7%) (Fig. 1) . The 30-day readmission rate for children whose parents did not strongly agree with this perception (n = 206) was significantly higher than children whose parents strongly agreed with it [11.3 vs. 4.4%; odds ratio (OR) of readmission = 3.4 (95% confidence interval (CI) 1.5-7.7)].
Comfort contacting the child's primary care physician. Parents of readmitted children were less likely to strongly agree with the statement, 'I felt comfortable contacting my child's primary care physician for help if my child's health worsened after leaving the hospital' than parents of children who were not readmitted (48.1 vs. 67.3%) (Fig. 1) . The 30-day readmission rate for children whose parents did not strongly agree with this perception (n = 223) was significantly higher than those whose parents strongly agreed with it [12.1 vs. 5.8%; OR 2.2 (95% CI 1.0-4.9)].
Understanding how to manage the child's health. Parents of readmitted children were less likely to strongly agree with the statement, 'I understood how to manage my child's health over the weeks after going home' than parents of those who were not readmitted (39.3 vs. 59.2%) (Fig. 1) . The 30-day readmission rate for children whose parents did not strongly agree with this perception (n = 198) was significantly higher than those whose parents who strongly agreed with it [11.6 vs. 5.6%; OR 2.2 (95% CI 1.0-4.9)].
Multivariate analysis of parent perceptions of their child's hospital discharge and readmission likelihood
In multivariate analysis, parent perceptions of their child's health at hospital discharge was the only survey item that remained significantly associated with the likelihood of 30-day unplanned readmission after controlling for patient demographic, clinical and hospitalization characteristics ( Table 3) . The adjusted OR of readmission for children whose parents strongly agreed with that statement was 0.2 (95% CI 0.1, 0.6). Parents' comfort contacting their child's primary care physician and their understanding of how to manage their child's health following discharge were not associated (P > 1.0) with readmission likelihood in multivariate analysis.
Discussion
This study suggests that parents' perception of their child's hospital discharge is associated with the likelihood of unplanned 30-day readmission. In bivariate analysis, readmission likelihood was associated with parent perceptions of their child's health at hospital discharge, their comfort contacting their child's primary care physician for help and their understanding of how to manage their child's health. Parent perception of their child's health was the only perception that remained significantly associated with readmission after controlling for other patient characteristics that influenced readmission risk.
The perceptions of hospital discharge that are associated with readmission may be different for children than adults. Figure 1 Parent perceptions of their child's health and discharge planning that differed between patients readmitted and not readmitted within 30 days. This figure presents the answers to the three parent perceptions that were significantly (P < 0.05) different between children readmitted and not readmitted. The percent distribution of answers on the 5-point Likert scale is shown for each perception.
In adult studies, the care transitions measure perceptions that correlate the most with readmission are patients' understanding of their medications, health management and healthcare needs following discharge [26] . Although parent perceptions of these discharge attributes were not associated with child readmission risk in multivariate analysis, the importance of the attributes should not be discounted. The generalizability of our results is limited by the small, single tertiary-care center design with nearly uniformly positive perceptions of hospitals discharge. The discharge process, and parent perceptions of it, may be different at other hospitals. A larger, more adequately powered, multi-institutional study is needed to determine whether the components of discharge care that influence the need for readmission are truly different for children than adults.
In the present study, parent perception of their child's health at discharge was the most strongly correlated with readmission risk. Most inpatient clinicians probably feel that they adequately address the health of hospitalized children prior to discharge. Yet, some parents in our study had concerns about their child's health at discharge even through they had already been discharged home. It is unknown whether some parents had concerns about their child's health prior to hospital discharge and if they expressed their concerns to the inpatient providers. Disparate opinions of discharge readiness between adult patients and their inpatient providers have been reported [27, 28] .
Answering the survey could have prompted some parents to realize that their child, in retrospect, was actually not healthy enough to be discharged. These parents may not have had this perception during or before hospital discharge [29] . Although not assessed in this study, some parents may have assessed their child's health differently prior to discharge because they were rushed or eager to leave the hospital [30] . Some providers may have had difficulty assessing the health of children with complex illness at discharge because these children might not be able to return to a 'normal' baseline state of health [31, 32] .
There was a small percentage of parents with unfavorable perceptions of their child's hospital discharge. In a post hoc analysis, we analyzed the readmission likelihood for children of these parents. Children whose parents disagreed or strongly disagreed with the statement, 'I felt that my child was healthy enough to leave the hospital' had an adjusted OR of readmission of 4.7 (95% CI 1.0, 21.9). Although it could be difficult to analyze the care transition measure as a predictor of readmission, some hospitals may prefer to target and minimize unfavorable perceptions of their hospital discharge before their patients leave the hospital. This study has several limitations. Although the readmission rate and patient characteristics of the children enrolled into the study were not different from the non-responders or the children not approached for enrollment (data not shown), the discharge experience of the non-responders or the non-enrollees could have been different. Our recruitment period, MarchOctober 2010, did not include the full winter respiratory illness season when readmission risk and parent perceptions of their child's hospital discharge may be different. Readmission rates may be different in other types of hospitals, such as non-children's hospitals, that care for fewer children with complex, chronic illnesses. We were unable to measure readmissions to a different hospital. We did not assess parent attributes (e.g. age, gender and education) that could have influenced their hospital discharge perceptions or their child's readmission risk.
Despite these limitations, this study suggests that parents' perception of their child's hospital discharge is associated with readmission likelihood. The NQF has endorsed a set of 11 distinct components designed to prepare patients for discharge [33] . The use of the survey items in the present study, or similar ones adapted from the adult care transitions measure, may be helpful to standardize this assessment in children prior to hospital discharge and to help identify which children are at risk for readmission. Although assessment of a child's health may be considered an existing, standard component of discharge care, we must ensure that this assessment is done well. All families must be presented with an equal opportunity to voice their perceptions of their child's health and, if necessary, address concerns with that perception prior to hospital discharge. Family involvement in initiatives to improve pediatric discharge care delivery will assure that the process is responsive to family needs and that it reaches maximum effectiveness to ensure successful care transitions for children.
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